Abstract
Introduction
Meningioma is a common intracranial tumor, approximately 15-20% of all intracranial tumors. 1, 2 It can be found along the dura lining of the venous sinuses of the brain and skull base, commonly found at the cerebral convexity, petrous ridge, sphenoid wing, tentorium, foramen magnum, cerebellopontine angle, and cavernous sinus. 3, 4 Meningioma has many vascularization from surrounding arteries. 5 Surgical morbidity are shown to be 30% and mortality 4% in general population. The most common surgical risk is intra-operative blood loss due to high vascularization. 2 Pre-operative embolization has been advocated to reduce intra-operative blood loss and facilitate surgical resection. 3, 6 This is an effective strategy to prevent intra-operative complications and facilitate better outcomes.
1
Case Report
The patient was a 24 years old woman experiencing headaches since 2 months ago. She had no neurological deficit on neurological examination. A CT Scan shows a 12 x 9 x 7 cm isodense mass in left temporoparietal that enhanced homogenously by contrast, with peritumoral edema and a midline shift > 5 mm to the right ( Figure 1 ). The differential diagnosis at that point was meningioma and glioma. 
Procedure
Pre-operative embolization was performed on the tumor's feeder artery as a strategy to prevent intra-operative blood loss 10 days before tumor resection. All imaging examinations were performed by high resolutions biplane Digital Substraction Angiography (DSA). Using a 5F micropuncture set, we punctured and cannulated the right femoral artery and placed a 5F arterial sheath over a guide wire. The sheath attached to a continuous heparinized saline flush.
Intravenous heparin intermittently administered throughout the procedure, monitored with serial Ten days after embolization, a left frontotemporosphenoidal craniotomy was performed to approach tumor in sphenoidal area. The patient placed in the supine position with her head rotated to the right and supported with Sugita Head Frame. A standard preauricular temporal incision was made. 7 The scalp was elevated with entire temporal muscle and periosteum in a single layer. A standard sub-temporal craniotomy was performed ( Figure. 3). The anterior subtemporal bones and the sphenoid ridge wasremoved by using bone rongeur. We found infiltration lesion when skeletonizing the temporal base. The tumor was identified intradurally at the temporal area. Durotomy was performed in C-shape and tumor was dissected from arachnoid and dura attachment. Tumor was a gray mass with clear border, indicating a meningioma. The bleeding tendencywas minimal and complete resection successfully achieved with less intraoperative blood loss (<200ml). 
Pathology Examination and Patient Outcome
The pathology results shows meningoteliomatous meningioma (WHO grade I) with poorly defined cytoplasmic border and psammoma bodies. This is a common type and benign meningioma. frequently. 2 Meningioma is typically diagnosed in adults aged > 60 years and incidence rate increases with age. This tumor occurs more often in women than in men, the ratio about 2:1.
Genetic factors, ionizing radiation exposure, and hormones are the most identified risk factors in meningioma. 8 Meningioma can be found along the dura lining of the venous sinuses of the brain and skull base, commonly found at the cerebral convexity, petrous ridge, sphenoid wing, tentorium, foramen magnum, cerebellopontine angle, and cavernous sinus.
tumor, patients can present with many variety of neurological symptoms, including headaches, visual disturbance, speech problems, cognitive deficits, and motor deficits which related to the compression of adjacent structures. 9 Meningioma may has vascularization from the external carotid artery (ECA), internal carotid artery (ICA), vertebral artery (VA), or any combination of these vessels. The central region of a meningioma is supplied by dura feeders at the site of dura attachment, while the capsule fed by pial or cortical feeders. In this case, the patient was 24 year-old female with complaining headache about 2 months ago with no neurological deficits. Meningiomais common in female, but not in young age. There is no history of ionizing radiation exposurenor hormonal exposure and she has not been married nor has children, but family history is unknown. Genetic factor maybe the most suspected cause in this case, but we did not found clear evidence of this. CT Scans is the simplest imaging method to identify intracranial problem in our facility. Patient was referredto our neurology department with CT scan imaging that shows a large extra axial isodense lesion (12x9x7 cm) at left temporoparietal which was enhanced homogenously with contrast administration.At the CT Bone image, there is no bone hyperostosis or bone destructions. At this point, we decided not to perform MRI because the CTimaging is enough to identify the lesions.
Tumor resection is the best treatment of this case based on size, location, cranial nerve involvement, and relations to brainstem. Although meningioma resectionis considered low-risk, it is still not an easy procedure. 1 Surgical morbidity shown to be 30% and mortality 4% in general population. The most common surgical risk is intra-operative blood loss. effective strategy to prevent intraoperative complications and facilitate better outcomes. 1, 3, 5, 10 This case has an important challenge because the patient was a young productive female with no neurological deficits, so the complication after surgery should be avoided for the survival of patients in her daily life. The good strategy and good experience is the best way to solve this problem. Embolization was performed 10 days before tumor resection. Angiography is an invasive study that is useful to demonstrate the meningioma primary blood supply, which usually derived from dura arteries as branches of the external carotid artery. The degree of vascularization and major draining veins are also visible. Angiography also allows the possibility to perform preoperative selective embolization, usually several days before surgery. 9, 11 We identified, the main blood supply of this tumor was from left external carotid artery and drainaged to Labbe vein. We performed embolization at the main supply artery and the de-vascularization has been successfully. The DSA shows that the tumor vascularization decreased due to embolic agent occlusion. Tumor resection was successfully achieve with less intraoperative blood lossand without intraoperative complications. The tumor was less vascularized and smaller than the imaging result, this was allegedly due to the success of embolization.
The pathology examination showed meningoteliomatous meningioma, which was a benign type. A follow up picture showed no recurrence of the tumor after resection and the patient has no symptoms and neurological deficits 6 months after surgery.
Conclusion
Meningioma is a common intracranial tumor that can be found along the dura lining of the venous sinuses of the brain and skull base. This tumor may have a lot of blood supply.
Tumor resection is the best treatment in most cases but the intraoperative blood loss is the most common surgical risk. Pre-operative embolization is a most effective strategy to prevent intraoperative complications. Tumor resection can be safely and efficaciously performed with good preoperative strategy.
